Purification of the vascular permeability factor of Pseudomonas aeruginosa resulted in loss of activity and qualitative changes in skin lesions in rabbits. Addition to the purified vascular permeability factor of a macromolecular fraction with no vascular permeability factor activity restored the original characteristics of the skin reaction.
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After demonstrating a vascular permeability factor (PF) in culture filtrates of Pseudomonas aeruginosa (3), we undertook to purify it. During purification, however, particularly after filtration through a Sephadex G-200 column, a great loss in PF activity and a change in the lesions produced in the skin of New Zealand white rabbits became apparent. When a fraction in the void volume from this column, which by itself had no PF activity, was added to the purified PF preparation, the original lesion-producing capacity was restored. The active substance in this fraction is referred to here as cofactor.
Five milliliters of 0.2% phenol red was added to 1 liter of synthetic medium II (3) without glucose, and the mixture was dispensed into 2-liter diphtheria culture flasks (3501-Q12, Arthur H. Thomas Co.) in 150-ml amounts. After autoclaving at 121 C for 15 min, 3 ml of 50% (wt/vol) glucose which had been passed through a sterile 450-nm membrane filter (Millipore Corp.) was added to each flask. P. aeruginosa strain 2243 of Verder and Evans (6), one of the strongest PF producers (3), was grown in 15 ml of the same medium in an 8-oz (ca. .236 liter) Owens oval bottle in the horizontal position at 30 C for 24 h. This seed culture was dispensed in 0.3-ml amounts into the flasks, which were then incubated in the horizontal position at 30 C for 24 h. To 1 liter of the resultant viscous culture maintained in an ice bath, 30 ml of 1 tion, fractions other than those in the PF region in Fig. 1 Pool 62 to 67 was passed through a similar Sephadex G-200 column a second time, and all fractions in the void volume were pooled to make a cofactor preparation which was used in the experiments described below. The fractions in Fig. 1 were once again tested for PF activity, with and without 2 ,ug (dry weight) of cofactor per spot. The shaded areas in Fig. 1 To determine the quantitative relationship between PF and cofactor, skin tests were made in rabbits (Fig. 3) (iv) PF plus cofactor, mixed in varying ratios as indicated in the marginal squares; and (v) approximately threefold dilutions of the reference PF, which was included in all skin titrations. Twenty hours after injection, a Pontamine Sky Blue 6XB solution was injected intravenously. The animals were sacrificed 1 h later, and the skin from the injected area was removed and photographed (Fig. 4) .
With 6 and 2 Mg of PF only, there were blue lesions, but the edges of the lesions were indistinct. The 0.7-and 0.2-gg spots, as well as the PBS spot, showed no blue coloration. With cofactor only, there were some erythema and induration before dye injection, but no blue lesions developed after injection. When PF and Fig. 3 Recently, Liu et al. (4) purified their toxin, which is lethal to mice (exotoxin A), with a Sephadex G-200 column and reported that death was delayed with purified preparations but that the rapid killing effect could be restored by combining the first protein peak (nontoxic) with the second, or toxin, peak. The final titer, however, was approximately the same when tested with or without the first peak. The mechanisms involved in the phenomenon described by these investigators and in our observations may be similar or identical.
A preliminary investigation has indicated that a lipopolysaccharide preparation made with P. aeruginosa strain 2243 by the procedure of Westphal and Jann (7) has cofactor activity. Further studies to elucidate the relationship between PF and lipopolysaccharide are in progress.
